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SCOPE 

DISEASE/CONDITION(S) 

Relapses of multiple sclerosis 

GUIDELINE CATEGORY 

Treatment 

CLINICAL SPECIALTY 

Internal Medicine 
Neurology 
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INTENDED USERS 

Physicians 

GUIDELINE OBJECTIVE(S) 

To review the literature on treatment of multiple sclerosis (MS) relapses to 
provide evidence-based treatment recommendations 

TARGET POPULATION 

Patients presenting with relapses of multiple sclerosis (MS) 

INTERVENTIONS AND PRACTICES CONSIDERED 

1. Intravenous or oral methylprednisolone 

2. Plasma exchange 
3. Interdisciplinary rehabilitation programme 

Note: Intravenous immunoglobulin (IVIG) and natalizumab (withdrawn from 

market) were considered but not recommended 

MAJOR OUTCOMES CONSIDERED 

 Effectiveness of treatment in improving recovery rate, reducing relapse rate, 

short-term suppression of magnetic resonance imaging (MRI) disease activity, 

and recovery from optic neuritis 
 Adverse effects of glucocorticoid treatment 

METHODOLOGY 

METHODS USED TO COLLECT/SELECT EVIDENCE 

Hand-searches of Published Literature (Primary Sources) 

Hand-searches of Published Literature (Secondary Sources) 
Searches of Electronic Databases 

DESCRIPTION OF METHODS USED TO COLLECT/SELECT THE EVIDENCE 

The task force searched literature databases (Embase and PubMed) in English for 

papers using the search terms "multiple sclerosis," "attack," "relapse," 

"exacerbation," and "treatment" in November 2004. The Cochrane Library and the 

reference lists of individual papers were searched for studies not identified in the 

Embase and PubMed searches. Studies of various treatments for patients suffering 

from relapses of multiple sclerosis (MS) were considered for the guidelines and 

were rated as class I to class IV studies according to the recommendations for 

EFNS scientific task forces (see the "Rating Scheme for the Strength of the 

Evidence" field). 

NUMBER OF SOURCE DOCUMENTS 
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Not stated 

METHODS USED TO ASSESS THE QUALITY AND STRENGTH OF THE 
EVIDENCE 

Weighting According to a Rating Scheme (Scheme Given) 

RATING SCHEME FOR THE STRENGTH OF THE EVIDENCE 

Evidence Classification Scheme for a Therapeutic Intervention 

Class I: An adequately powered prospective, randomized, controlled clinical trial 

with masked outcome assessment in a representative population or an adequately 

powered systematic review of prospective randomized controlled clinical trials with 

masked outcome assessment in representative populations. The following are 
required: 

a. Randomization concealment 

b. Primary outcome(s) is/are clearly defined 

c. Exclusion/inclusion criteria are clearly defined 

d. Adequate accounting for dropouts and crossovers with numbers sufficiently 

low to have minimal potential for bias 

e. Relevant baseline characteristics are presented and substantially equivalent 

among treatment groups or there is appropriate statistical adjustment for 
differences 

Class II: Prospective matched-group cohort study in a representative population 

with masked outcome assessment that meets a–e above or a randomized, 
controlled trial in a representative population that lacks one criteria a–e 

Class III: All other controlled trials (including well-defined natural history 

controls or patients serving as own controls) in a representative population, where 
outcome assessment is independent of patient treatment 

Class IV: Evidence from uncontrolled studies, case series, case reports, or expert 
opinion 

METHODS USED TO ANALYZE THE EVIDENCE 

Review of Published Meta-Analyses 
Systematic Review with Evidence Tables 

DESCRIPTION OF THE METHODS USED TO ANALYZE THE EVIDENCE 

Not stated 

METHODS USED TO FORMULATE THE RECOMMENDATIONS 

Expert Consensus 
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DESCRIPTION OF METHODS USED TO FORMULATE THE 
RECOMMENDATIONS 

The results of the literature searches were circulated by e-mail to the task force 

members for comments. The task force chairman prepared a first draft of the 

manuscript based on the results of the literature review and comments from the 

task force members. The draft and the recommendations were discussed during 

telephone conferences until consensus was reached within the task force. 

Recommendations were rated from A to C according to the EFNS guidelines for 

scientific task forces (see the "Rating Scheme for the Strength of the 

Recommendations" field). Where there was insufficient evidence to support firm 
recommendations the term "Good practice point" was used. 

RATING SCHEME FOR THE STRENGTH OF THE RECOMMENDATIONS 

Rating of Recommendations 

Level A rating (established as effective, ineffective, or harmful) requires at least 

one convincing class I study or at least two consistent, convincing class II studies. 

Level B rating (probably effective, ineffective, or harmful) requires at least one 

convincing class II study or overwhelming class III evidence. 

Level C rating (possibly effective, ineffective, or harmful) requires at least two 
convincing class III studies. 

Good practice point: For insufficient evidence to support firm recommendations, 
the term 'Good practice point' was used. 

COST ANALYSIS 

A formal cost analysis was not performed and published cost analyses were not 
reviewed. 

METHOD OF GUIDELINE VALIDATION 

Peer Review 

DESCRIPTION OF METHOD OF GUIDELINE VALIDATION 

The guidelines were validated according to the European Federation of 

Neurological Societies (EFNS) criteria (Hughes RAC, Barnes MP, Baron J, Brainin M 

[2001]. Guidance for the preparation of neurological management guidelines by 
EFNS scientific task forces. Eur J Neurol 8:549-550). 

RECOMMENDATIONS 

MAJOR RECOMMENDATIONS 
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The levels of evidence (class I-IV) supporting the recommendations and ratings of 

recommendations (A-C, Good Practice Point [GPP]) are defined at the end of the 

"Major Recommendations" field. 

There is consistent evidence from several class I studies and meta-analyses for a 

beneficial effect of glucocorticoid treatment in relapses of multiple sclerosis (MS). 

Hence, treatment with intravenous (IV) or oral methylprednisolone in a dose of at 

least 500 mg daily for 5 days should be considered for treatment of relapses 

(level A recommendation). Treatment with IV methylprednisolone (1 g once 

daily for 3 days) should be considered as an alternative treatment (good 

practice point; Rieckmann et al., 2004). Treatment with IV methylprednisolone 

(1 g once daily for 3 days with an oral tapering dose) may be considered for 

treatment of acute optic neuritis (level B recommendation). 

There is no evidence of major differences in the efficacy of methylprednisolone 

treatment given IV or orally in terms of clinical efficacy or side-effects, but 

prolonged, oral treatment may possibly be associated with a higher prevalence of 

side-effects. Furthermore, because of the low number of patients included in the 

available clinical trials, some efficacy differences between the IV and oral route of 

administration cannot be excluded. The optimal dosage, the specific glucocorticoid 

to be used, and whether to use a taper after initial pulse therapy have not been 

adequately addressed in randomized, controlled trials. This implies a need for 

new, randomized studies assessing risk/benefit ratios and adverse effects of 

specific glucocorticoids, dose, and route of administration for treatment of MS 
relapses. 

There is insufficient data to clearly define patient subgroups who are more likely 

to respond to methylprednisolone treatment, but treatment may be more 

efficacious in patients with clinical, magnetic resonance imaging (MRI), or 

cerebrospinal fluid (CSF) evidence (increased myelin basic protein [MBP] 

concentration in CSF) indicating higher disease activity (level C 

recommendation). Administration of treatment in an inpatient or outpatient 

setting has not been addressed in clinical trials, but consideration could be given 

to administering the first course of methylprednisolone as an inpatient (good 

practice point). 

In patients who fail to respond to therapy with methylprednisolone in the dose 

range used in the randomized, placebo-controlled trials, treatment with higher 

doses (up to 2 g daily for 5 days) should be considered (level C 
recommendation; Rieckmann et al., 2004). 

Patients with inflammatory demyelination, including patients with MS, who have 

not responded to treatment with methylprednisolone may benefit from plasma 

exchange treatment, but only about one-third of treated patients are likely to 

respond. This treatment regimen should probably be restricted to a subgroup of 

patients with severe relapses (level B recommendation). A randomized, 

controlled study specifically addressing the effect of plasma exchange in patients 

with severe relapses of MS not responding to methylprednisolone treatment would 
be desirable. 

A more intense, interdisciplinary rehabilitation programme should be considered 

after treatment with IV methylprednisolone as evidence from a single trial 



6 of 11 

 

 

suggests that this probably further improves recovery (level B 
recommendation). 

There is insufficient data to support the use of intravenous immunoglobulin (IVIG) 

therapy as monotherapy for relapses of MS. Treatment with  intravenous 

immunoglobulin as an add-on to treatment of MS relapses with 

methylprednisolone or as monotherapy for acute optic neuritis is not efficacious 

(level A recommendation). Neither is natalizumab as monotherapy efficacious 

in MS relapses. 

Definitions: 

Evidence Classification Scheme for a Therapeutic Intervention 

Class I: An adequately powered prospective, randomized, controlled clinical trial 

with masked outcome assessment in a representative population or an adequately 

powered systematic review of prospective randomized controlled clinical trials with 

masked outcome assessment in representative populations. The following are 

required: 

a. Randomization concealment 

b. Primary outcome(s) is/are clearly defined 

c. Exclusion/inclusion criteria are clearly defined 

d. Adequate accounting for dropouts and crossovers with numbers sufficiently 

low to have minimal potential for bias 

e. Relevant baseline characteristics are presented and substantially equivalent 

among treatment groups or there is appropriate statistical adjustment for 
differences 

Class II: Prospective matched-group cohort study in a representative population 

with masked outcome assessment that meets a–e above or a randomized, 
controlled trial in a representative population that lacks one criteria a–e 

Class III: All other controlled trials (including well-defined natural history 

controls or patients serving as own controls) in a representative population, where 
outcome assessment is independent of patient treatment 

Class IV: Evidence from uncontrolled studies, case series, case reports, or expert 

opinion 

Rating of Recommendations 

Level A rating (established as effective, ineffective, or harmful) requires at least 
one convincing class I study or at least two consistent, convincing class II studies. 

Level B rating (probably effective, ineffective, or harmful) requires at least one 
convincing class II study or overwhelming class III evidence. 

Level C rating (possibly effective, ineffective, or harmful) requires at least two 
convincing class III studies. 
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Good practice point: For insufficient evidence to support firm recommendations, 
the term 'Good practice point' was used. 

CLINICAL ALGORITHM(S) 

None provided 

EVIDENCE SUPPORTING THE RECOMMENDATIONS 

REFERENCES SUPPORTING THE RECOMMENDATIONS 

References open in a new window 

TYPE OF EVIDENCE SUPPORTING THE RECOMMENDATIONS 

The type of supporting evidence is identified and graded for selected 
recommendations (see "Major Recommendations"). 

BENEFITS/HARMS OF IMPLEMENTING THE GUIDELINE RECOMMENDATIONS 

POTENTIAL BENEFITS 

Appropriate treatment of multiple sclerosis relapses 

POTENTIAL HARMS 

 Side effects of glucocorticoid treatment include: reddening of the face, 

transient ankle swelling, metallic taste in the mouth during infusion, 

gastrointestinal side effects, minor infections, glucosuria, exacerbation of 

acne, insomnia, episodes of euphoria, distal paraesthesia, and mild weight 

gain. 

 Pulsed methylprednisolone treatment has marked short-term effects on bone 

metabolism, and the available studies do not entirely rule out adverse effects 

on bone structures 

 Severe-side-effects of methylprednisolone treatment are rare, but psychosis, 

acute pancreatitis, and anaphylactoid reactions to intravenous treatment have 

been reported. 

 There is no evidence of major differences in the methylprednisolone 

treatment given intravenously or orally in terms of clinical efficacy or side-

effects, but prolonged, oral treatment may possibly be associated with a 
higher prevalence of side-effects. 

See the original guideline document for more information on adverse effects of 
glucocorticoid treatment. 

QUALIFYING STATEMENTS 

QUALIFYING STATEMENTS 

http://www.guideline.gov/summary/select_ref.aspx?doc_id=9653
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This guideline provides the view of an expert task force appointed by the Scientific 

Committee of the European Federation of Neurological Societies (EFNS). It 

represents a peer-reviewed statement of minimum desirable standards for the 

guidance of practice based on the best available evidence. It is not intended to 
have legally binding implications in individual cases. 

IMPLEMENTATION OF THE GUIDELINE 

DESCRIPTION OF IMPLEMENTATION STRATEGY 

The European Federation of Neurological Societies has a mailing list and all 

guideline papers go to national societies, national ministries of health, World 

Health Organisation, European Union, and a number of other destinations. 

Corporate support is recruited to buy large numbers of reprints of the guideline 

papers and permission is given to sponsoring companies to distribute the 

guideline papers from their commercial channels, provided there is no advertising 
attached. 

IMPLEMENTATION TOOLS 

Staff Training/Competency Material 

For information about availability, see the "Availability of Companion Documents" and "Patient 
Resources" fields below. 

INSTITUTE OF MEDICINE (IOM) NATIONAL HEALTHCARE QUALITY REPORT 

CATEGORIES 

IOM CARE NEED 

Getting Better 
Living with Illness 

IOM DOMAIN 

Effectiveness 
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